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Abstract of JP2002270959 

PROBLEM TO BE SOLVED: To provide a 
surface emission semiconductor laser in a long 
wavelength band of 1.1 &mu m of longer 
suitable for a single mode optical fiber in which 
high rate modulation can be obtained by 
reducing a parasitic capacitance. SOLUTION: 
The surface emission semiconductor laser has 
a semiconductor multilayer structure where a 
lower semiconductor multilayer film reflector 2, 
a resonator structure 50 including an active 
layer 4 having an oscillation wavelength of 1.1 
&mu m or longer, and an upper semiconductor 
multilayer film reflector 6 are formed 
sequentially on a semiconductor substrate 1 . A 
columnar structure is formed from the surface 
of the semiconductor multilayer structure to at 
least the lower end of the active layer 4 (to the 
surface of the lower semiconductor multilayer 
film reflector 2 in an example shown on Fig. 1) 
by etching and a polyimide film 7 of 3 &mu m 
thick or thicker is provided on the periphery of 
the columnar structure. 



7^^ 




nil 



Data supplied from the e^@cenef database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2002270959&F=0 



(19) 0*H#llFrt' (JP) 



(12) 



^ ^2? ^ (A) 



#^2002-270959 
(P2002-270959A) 
(43)&BBB ¥JK14^9^20B(2002.9.20) 



(BDlntO." 




F I 


f-?3-r(##) 


HOIS 5/183 




HOIS 


5/183 5 F 0 7 3 








5^i§^ m^m<D9L6 OL (^ 8 H) 


(21)tflH»^ 


4f 1^001 -6821 0( P2001 -68210) 


(71) USA 


000006747 
















































^» ^ 








A]Jl3»:*:HK«*'liaiTB3#6# 
















100090240 



















(54) is&m<o^m ifffi3t¥#»^~imiB 



(57) [g^l 

1 w met 13 *)fi«Jfi?&0®5!5t¥31t«:^— if gBT«o 




h 



6- - 



. 1 
^9 



4$ Pi 2002-270959 (P2002-270959A) 



So 

mmm 3 ] w^Ji 1 *fcnis*« 2 i3«cD®%^i# 
rz\tmmmm<Dm^-f}^. t i * ^nc r ^^mmxM 

So 

GaAsXm^^nxiiK). ettB7)^Ni:As Sr^trll 
)^SWp*3j;UtTg|5ifjg^t:#JliKSM^*iA 1 G a A s 

^Mnxms^-^nx\^^^zt^<^wit-r^m^^¥^mi^ 

[0 0 0 1} 
[0 0 0 2] 

r^^(Di^m] 0. 8 5Mm^©ffi^7t#^^^^' 
tLX^t^nX^^^o 0. 8 5 wm^0ffi^^*##:^ 

- \^^wnz^-ox&m^mAmm-^n^o 

[0 0 0 3] dtlt'Mb, 1. 3 ;tim«©®^5t¥»#: 



(2) 

H7 7-r/\*cfcOi^^JKi;ioTli^. t^oT, 1.3m 
m^c73®5!)ti|^^*l/— tfl^^Tti. 0. 8 5/im^O 

[0 0 0 4] 

[0 0 0 5] v>i^;i't-K7t7T'f/M3ii 

L/t&ftl. 1 Atm<±;^9^)«&«^©®l^^^i^i^S#^- 
[0 0 0 6] 

tf>m:k\zmm^nx^mwmmmmtLxm^-^rtx 

nx^o. ^&^mj^(Dmmizi-m^i}^3 fiTn&.±(D^^ 

[0 0 0 7] ^ft. ^^m2mm<D%m\t. m^mifB 
^(Dm%^^mi^u-^'mm.\z^\^^x. wg27}^>j<=h* 

30 [0 0 0 8] *fc. 3 l2«t®5gWtt, 1 S 

WE5j^'j-f 5 \^m\t. mMB^%m^5 o x i o-fic-i 

[0 0 0 9] Sfe, tt*S4|3«<7)f8l«tt, »*a2§B 

mo^mAmm^yx^mm^tixiir), 

40 LTVi-&. 

[0 0 10] 5IB*!c©^Wti. l**«2iE 

[0 0 11] sfc. 6 iE«<D^?^tt. m^mm 
^m^ms (D\,^-rtiA^-m\zfEm(Dm^^^mi^u-if 
mmizis^^x. ^mi^&m^GaAsxm^^tixii 
0, s^im/f^hst As =s:-^mu-vmm^^m<^xm 

50 fiKSnxcfet). ±ai5¥«*t:#glgSWM*3J;tXTSI5¥S 



4$ 112002-270959 (P2002-270959A) 



(3) 

3 

^^mmLmm.i^p^ i g a a s %iim-(im^^ica:\^^ 

[0 0 12] 

01 ^#,^-r •&<!:> Z0m%yt^mi^u-ifmm\t. ^ 

[0 0 1 3] 01tC43ViT, ?gF#3. 5\tX^- 

[0 0 14] -^(3, ygaHiiVi 20 

&mmmmmTmtbjLts:i i \zx k> m^^m^mMLVx 

[0 0 15] as. x-y^>^HTg|5#B)SS*f^fc^ 

0. 8 5Mni«B5§7tel/— y'tliJViTtt. ^JA«A 1 3o 
0. 2G ao. 8A s <h A 1 A s ^ 2 0 h^tc^mmK 

Mm.o±mm\t.2 . 7nmxhK>. ?^^m.mmik<Dmm 

no. 2 5 Mma:;5:-:>Tti5. «e-pT, x.yf^>i^ggS 
5 H^ifflV^^.tlTVi'S, fe-SV^li. S i 02-^S i Nj. 

A 1 iQ>z^<Dmnw^mm^i^^\.itmz. tj^u-t 5 k 

[0 0 16] -:f5. iP-%m\Zi6\^X\t. JLy^yifW^ 

fiiSS OBif6^¥«^^ 1^— !f o^SBJl iSic ^£ Ji JD $ •a--S) 
[0 0 17]{a|A«. 5!iite;gl. 3MmCD«^{c:. G 

aAsiAiAs*2o mmmm \^tzwmw§rmmKm 
«io^i?«4. 1 Mmt;^-5. sfc. k^m.m(Dmm\t. 

0. 3 8Mmi::^^„ J;oT, 4. 5 /imWg^^TX-;/ 



4 

«ttSOTSS*TX-y5^>^-rsC<«:;J«pIi6tJ^S. ^ 

L-T. ^'J'f 5 KI^7S:4. 5 Mm<DiP$ (Cj^^f^ :i 

[0 0 18] (Si) Utt. Tj^'J-f 5 KI^7©/?$ 
h*i3Mm. 4. 5 Mm, 6 tfmlrfe* i:^<7)tF±^M 
(1 0 0 wmx 1 0 0 MmSai^^OCD^^^ft) 

[0 0 191 

[ai] 











a. urn 


ill 



[0 0 2 0] Sld^e.. jHU'f 5 h*lli7©IP5h7)«3/i 

m, 4. 5tfm, 6 wmi:;^^ < i^SCfieii. 

[0 0 2 1]?a:;fe, Tj^U'f 5 KI^7©J?$htt, Xyf' 

i:L:^v^y^\^tz.^mwm^nh<Dmzwm^^WL\'i^ 
^ i^ai^©i» 3? ^ §1 vifcffi i .g) . 

[0 0 2 2] ^fz. ffl^^)^^ff 7}^'J -r 5 KM 7 O/PS h 
ifin-XU\-^m^\z\t.. Jj^'j-f = KM7<D;p$h75Jt^< 

[0 0 2 3] 02 (a) , (b) \t.-^W^(Dm%^^M 

43, 02 (a) H¥®0, 02 (b) tt»rM0Tfe^o 
02 (a) , (b) ('43tiT. 01 <hrai|S(Z)©fllf 

[0 0 2 4] 02 (a) , (b) ©«»JTH> tJ^U'TSH 
1^7 iX-75^>i^b^¥3S#:®«Si<»:(DKt|fii(tllil 1 

[0 0 2 5] Sfc, 02 (a) , (b) -^^mt^h. 
±SBttS8 1 2 , i^>=f-( >ifny H 1 3 

[0 0 2 6] L:L^X. 02 (a) , (b) <DmX\t. 
■^>=T^ yifnv K 1 3fi, i^ftl^l 1 *^bT#^#: 
mi 4:±\zW'm-^nx\<^^. 02 (a) , (b) ®J:3 

Id, 7j^>5=^^' K 1 3 ^^mwm 1 4±\zm^v 



^Ba2002-270959 (P2002-270959A) 



5 

[0 0 2 71 03 (a) , (b) tt@2 (a) . (b) 

3 (a) , (b) ^mm-r^t. ^(r)m%^^m^\y- 

•tf^Wi, ^U'f 5 KI17±{I, E^mffil 2S.C>'7}^> 
T^-f ^ii'Ay H 1 3*i}^fiK$nTVi5. 
[0 0 2 8] -r^^5%. 03 (a) . (b) cD^iJTtt. 

S3i£m^^±a^?)i^.^TVi^, i^-z)T, uss. 12. 

1 3<i:m@9<i:®Pa1OS^^»Sct0-H£MbT. ^ 

[0 0 2 91 04fctt. iBiUmei 2<i:3j^>x^'>i^/'? 
>y K 1 35-7}^U-f 5 Kll7±[3j^figLfeS^ (0 3<D«>i| 
<DS^) cDJl&lfce^MllccOiljSScfe^^ttAS??^ (a) 

^ yifny K 1 3 1 A ±.\zm^\^itWi'^ m 

(b) T^^nXV^i). E14*^?>. iB^flffil 2 i:il^> 
f^yffnv Kl s^^J^'j-f 5 h*l^7±{;:j^figL^c«-& 
if^y=f^ yffnv h* 1 3 <&^s»^*:g 1 A±.\m^ 

[0 0 3 01 ±i£bfcSifl3t#iSii*:U-ifgBH 
iSV^T. Hl^7f±. l?fti|||Ii?5i^|?cdt5 0Xl 0 

[0 0 3 11fi£5l5, JpU'f 5 HIK$/P<Jg^-r«.t, Jl^ 

t(Drzif>. m^oo. sstim^mft^u- 

■!ftc43ViT«, 2~3 jumgS(7)7}t'J-1*5 KSfejii^lP 
3a#^^£:5 0 X 1 0-^C-^UTt^^J:o\zmW\zmiSi 

[0 0 3 21 -^-bX, = K^7 $r3 Mm£Jl±<DJ» 

STJ^fiK-r§:L<»:;5iX#fc^cfe. «ffi8. 12. 1 3 1 

[0 0 3 31 S 5 ttHI 3 CD®%^il^^#: 1/— tf gMcO^ 

\i, m^imsoim^^^ma^u-ifmmz^ir^x. 



(4) 

6 

mf^x-^mm-^tiitmm 2 0 t^-r-57t?>x^ >^ 

f}K T i SfcHC r 2r^^^^^i^-e?^fi£$nT^i^„ 
[0 0 3 41 ±gi5«@8H^«JA«AuZn 

1 SiiM^itT i /A\i^ft\tC r AuXm^^nX 

[0 0 3 51 c:cDj;5fr, Jj^U-f 5 Kl^ 7 ©^Mifi^S 

mm'fyx-7mm-r^:iii\zj:-^x. mmm^^a^^'j^ 

10 5 Kll7 4>{r®l9ji=*n^, ^LT, ^(D±\Z. m^il 
lIlitCT i ^fcttC r ^•^tflH^m^l 2i3J;t>VS 
fcti3j?>7^^ >iJ^A>7 K 1 3 ^M-t^t. Jj^U-f 5 K 
1^7 iffiUmSl 2 43J;tX/'*fe«7K>xw' K 
1 3 t(n>^mzT i Ox^fcttC r Ox*^J^^$nT. 4^ 

•j-fs \^m7 tm^mmi 2^^TS/^rz\tif^y5'^y 

5 Hlg[7±H?g|£Lfc#>5^>c >4?'/t>v K \ 3\Z'^^\ 

if-y=fAyf^'fsom'^\z. ifsy=f^y^nvY-\3'^ 

WMMMX 2(Dm\X-mti^m±t^Z.t.i)'^X^^, 
20 [0 0 3 61 06 (a) . (b) ti|g3 (a) , (b) 

^. 0 6 (a) . (b) ifgax 

U-fS h*7I^Jttc:)l^^$n;tBB^«ffil 2 43iCX:1^>7^ 

[0 0 3 71 ^;iT, ±gBmffi8, SS^mffil2, 
^f-iy^nyVl 3H. ^J;t«Au Z n/AuTP^$ 

30 [0 0 3 81 c:cr)j:5l:. 06 (a) . (b) (n>^%% 

^m'ii^v—^^mx\t. mmnmi 2Rzs^^y^^ yif 
ny h* 1 3(Dmimf)^^mwmmm^i A±\zm^-^n 
Tv^s. ■Bai;t«, mmmmi 2mi-if^y=f^y^ny k 

1 3 co^jagiS© 5 ~ 1 0 Mm<i*J###«B«iS 1 4 H 

[0 0 3 91 Z.<Diiofsm'^X\t.. ±MmMZ(r>7- — 

)\'^mn\z. E^«ffii 2-BaSif^y=r ^ yifny k i 3 

© A u 1 4 O^^^S t^^^b 

40 K 1 3©SaF&*«l5]±L. 7-f-1r7l^>7=-t'>i^B^t', S3 
UnW, 1 2S:t;f#>x^ >i^/1«v K 1 3 (0)Ktt*tn*E& 

[0 0 4 01 — E^Uffil 2RaC#>5'^ >i^/'1-;/ 

F 1 3 <Di^m^<omm\t. 3 Mm£Ji±©7)^ u 'f 5 k 

[0 0 4 1 1 06 (a) . (b) (D^JXtt. Sa^ 

«ffii 2syf7p>7'-c >i/A*5/ h* 1 ztmwL^n^^m 

wmmm'iti A<D^m\z\t.. rfuvy-^-tyii^^x-^n 

50 X^^m'&\ZtS.-oX^^^, 06 (b) fCiiViX, l?^l 



^632002-270959 (P2002-270959A) 



7 

A ^ n§ C i * l»ih-e# . 
[0 042] 07 (a) , (b) ttias (a) , 

(b) (73ffi^?teit^^*l/-1fgBW^J^^J^^T0TS 
^. 07 (a) , (b) CQ®fg>^i^«^k— if^gT 

(Dmmu<D 5 ~ 1 0 iimmi)^^mwmmmM i 

[0 0 4 3] CCT. ±gBm@8««iilAtSAuZn/A 

uTJgfiE^n, E^fl;ffil2, >^A°>y K 1 3 

[0 0 4 4] iSgtCTi^fcti 

C r Sr-^tJ>i2^m@ 1 2 , /)^>x-<>i^A'y K 1 3 5:S 
i 02«6»^1 1 it'J^fiK-r^t, S i 02^ailKl 1 t 
BS^«ffil 2, /J^>x^' y^Ay K 1 3 iKDH^ffitlT i 

SeoT, ;P>T''r >.i'/'Vy K 1 3{r7-i'-V#>x^' 
Srfr-P^^d, >l^>7^'f >i//1<y F 1 3-^BB^«ffil 2 

[0 0 4 5]-:^, Ei^mei 2:feJ;ytjI^>x^'>i//1 

h*^7±{Cjgfig^nTli^/::iiC), ^±^«(Diiln]^ifl)$iJ 

[0 0 4 6] ±gELfc#«^©Hf87te¥«#:l^— tf^Ml' 

43ViT, *^^*:S«lfi, 0iJ^«GaAsT<tJ5g$nT 
ffittS4«, ^J^tfNiAs <&^3:jIII-Vl^Jg 

ii^xs-rm^m{if-^mmK%im.2\t.. ■wA^AiGaA 

[0 0 4 7] nt43, Stt^4ti, :^#:6«)tc:«, GaAs 
N. GalnNAs. GaAsNSb, GalnNAs 
Sb;a:fT«i^$ns. 

[0 0 4 8] ^(DXofs.-^%9t^mw\y-^mm-r;\±. 

ffitt«4;5tNiA s Sr^tJlII- V:KSffi^#^^-e«fiK 
^tlTliSWT. GaAsS«l±fc, i^S 1 . \ tim 
J;0t)fi&ST§g5t-r-5ffittJi4i£j^fi!6T*-5, 
NtAs ^^tJlII-Vi^?gS^1^5S#:H, GaAsSfc 
HA 1 GaAs i^xP^^^&Jg^Ufci^t. feW^ 
A'> 2 0 0 m e V£;±t:^# < ^1 i75*T 

[0 0 4 9] ^tz. ¥«^#«IKRW^2. 
Ga AsS«l t^S^S-^-r-SA 1 GaAsl^tJ 
i^4T)Pfig-r^:ii:*^Tfr?). GaAsiiSaSf^ 
®<hA 1 As®a*f*S2r32S{C«gbT¥iS#:^SM 



(5) 

<? 

So 

[ 0 0 5 0 ] ti!e-:)T, 1 . 1 MmJ; 0 t>fiiS*^l'i3l.i 
S. 

[0 0 5 1 ] mB\i:^%m<om%%^m¥f-v-^mn<D 

nSGaA sSffilit:. nSGaAs/ 
AlAs DBR2, GaAsX^— 9-®3. Gain 
NAs/GaAs^Ma^^#FSfte4, GaAsX'^ 
-- !t@5. AlAsSSl. p^GaAs/AlAsD 
B-R&f)m'A\zmm-^n. p^GaAs/AlAs D 
BR67&ie)n^GaAs/A 1 As DBR2(D«®S 

m^^n. A 1 A s g 5 1 -hm^-^nxA i Ox«6iBi® 

20 [0 0 5 2] ^LT, d^7.h4^c i^jtOj^HtC 
S i N)S5 S^rft-UT^ltU-f 5 HI^7*iigtte.tlT 
t^^S. ^LT. pSGaAs/AlAs DBR6±43 
cfcZ^5j^U-r5 Kll7±tcHpfi!|«S (8. 12, 13) 
:?5^^tJe.n. *fc, nSGaAsSffil<DKS{cHnfiiJ 

[0 0 5 3] ifSMOffittS4 
H, ^«?SfiWJA«l. 3MmTSD. 3j^U-f5H^ 
70JP$hH5Mm. S i NI3i5 5©KJ»«0. 1 jtim 

30 [0 0 5 4] ^(Dm%%^mw-V'-^mm.x\t.. ^u-y 

ffi 8 . 12, 13 t.mm. 9 <i:©rB^(D?±§a2rffiMT-5 
z:i*«T#, 1. 3Mm(Dai58^i|£^«cU'— !f©^ia^ 

[0 0 5 5] 

40 iii)mA\zmm-^tix^^wmmmm.t\^xi\^^^nx 

nX^SO. Ma«^ig©J^ja{Cti/P$:0i3 Mm£;_h©:!}? 
T-rnt'Sbfc&Sl. 1 MmJ;0'bft?$S^C)S^^ 

[0 0 5 6] mz. m^m2^m(D^m\z^ix\t. 

«llB«<DM%7te^S#:l/-+fga{C431.iT, WtBJj^'J 
50 -f$Kll±{Ifi. ±g|5«ffi{cSi^$nfcSBi^«i@43ctUf 



1$Bi 2002-270959 (P2002-270959A) 



9 

[0 0 5 7] Sfc. »*«3tef!cCDfgB^lCj;ntf. IS* 

v^T, s^tajj^u-f 5 ^ummmm^s o x i o 
[0 0 5 8] n*«4fe«cDf8§^n=fcn«, »* 

Jt^^x-C >i^S:ff ^>ir^ >ifny K^IBiH 

[0 0 5 9] Sfc, W*^5fE«<D5!BJlcJ;n«. 

[0 0 6 0] ^1t. ig*J«6ie«©5gl3fCJ;n«, 

« 1 TiMlf 5 ©Vi-rn*''— JSf3iH«co®%3fc¥«* 

*»#:^Jlllj5*f^*tA I G a A s ^^ti^xm^^nx 
1. 1 /imj;0t>fiiS[S«H43ViT. ia^ilt 

[01] !fgSC5S*W 



(6) 

10 

[0 3] 02 (a) . (b) (nm^^^'^^v-^mm. 
[04] uunMt.t^y=T^y^nv k^jj^u-ts 

(03c7)«sj(7):®^) (^«&gce^BI©: 

[05] Hsros^^t^^^t^u— !fseo^)^«»i&^f 

10 0Ta&^. 

[0 6] 0 3(Dffi5!^iliag[^^-if^§<7)fte©^J^«iy<£ 

[0 7] 0 3 ©H^gJte^^^ u-'tf^m<Dm(omT^m ^ 

^•tmx'$>^. 

■r0-c&^. 
[^#©lttlg] 



1 




2 




20 3 




4 




5 




6 




7 


*U-f 5 KB 


8 




9 




1 0 




1 1 




1 2 


mmmm 


30 13 




1 4 




1 5 




2 0 




5 0 




5 1 


A 1 A sB 


5 2 


A 1 o^mmm 


5 5 


S iNI^ 



^112002-270959 (P2002-270959A) 




^632002-270959 (P2002-270959A) 



(8) 




3-1*1 ^tt'Jn-|*| 

a2)mmm ±S F^-A(#%) spots AA74 ABI? BA02 CAO? CA17 

m^l5:*:ffiK'f'l|jilTB3#6# t*iC CA20 CB02 CB22 DA35 EA14 



